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(57) Abstract: A device and method is disclosed which provides a Global Positioning (10) System (GPS) based exercise and training 
monitoring device. The device and method include a GPS in combination with at least one of a body condition sensor (27), a mode 
for exercise control (24), and an atmospheric condition sensor (82). The device may be worn on the body and calculate information 
such as heart rate, altitude, blood pressure, calories, etc. 
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GPS BASED EXERCISE AND TRAINING MONITORING DEVICE 

FIELD OF THE INVENTION 

The present invention relates generally to exercising and 
training devices. More particularly, the present invention 
5 relates to a GPS based exercising and training monitoring device 
to calculate calorie information such as heart rate, altitude, 
blood pressure, and calories. 



BACKGROUND OF THE INVENTION 



Exercise devices are known in the art. The exercise 
10 devices may include a stationary bicycle, step climbing, tread 
mills, rowing machines, or other stationary apparatus. 
Commonly, a monitoring device may measure information such as 
heart rate, equivalent distance traveled, and the duration of 
the exercise. The equivalent distance is the distance that the 
15 device would move if it were not stationary. For example, the 

equivalent distance for a stationary bicycle would be calculated 
from the number of revolutions a pedal arm is turned times the 
virtual distance traveled per revolution. A readout device may 
indicate to the user how long they have exercised, and the 
2 0 equivalent distance that the user has traveled. The user 

remains in one location while using the exercise devices and 
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does not have the freedom of movement, such as climbing and 
descending hills. Thus, a need exists for an individual to 
obtain exercise information similar to the information obtained 
from a stationary exercise device while having freedom of 
5 movement . 

SUMMARY OF THE INVENTION 

The present invention provides a Global Positioning System 
10 (hereinafter "GPS") in combination with an exercise and training 

monitoring device that allows a user freedom of movement while 
exercising. The GPS based exercise and training monitoring 
device may be worn by the user and includes a GPS to determine 
distances traveled during exercise. Additionally, body 
15 condition sensors may measure, for example, heart rate, blood 
pressure, pulse rate, carbon dioxide levels, etc. Atmospheric 
condition sensors may measure, for example, air temperature, 
humidity, atmospheric pressure, etc. The GPS based exercise and 
training monitoring device calculates the total calories 
2 0 expended by the user. 

The present invention in one embodiment generally provides 
an apparatus comprising: 

a microprocessor; 

a body condition sensor, operatively attached for 
2 5 providing data to the microprocessor; 
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a GPS receiver, operatively attached for providing 
data to said microprocessor; and 

an output device for providing data from the 
microprocessor . 

5 The present invention in another embodiment comprises: 

a microprocessor; 

a mode for exercise control, operatively attached for 
providing data to the microprocessor; 

a GPS receiver, operatively attached for providing 
10 data to the microprocessor; and 

an output device for providing data from the 
microprocessor . 

The present invention in another embodiment comprises: 
a microprocessor; 

15 an atmospheric condition sensor, operatively attached 

for providing data to the microprocessor; 

a GPS receiver, operatively attached for providing 
data to the microprocessor; and 

an output device for providing data from the 
20 microprocessor . 

The present invention provides a method comprising the 
steps of : 

providing an exercise and training monitoring device 
operatively attached to a GPS system; 
25 attaching the exercise and training monitoring device 
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to a user; 

inputting locational movement data of the user from 
the GPS in the exercise and training monitoring device; 

inputting body condition data to the exercise and 
training monitoring device; and 

displaying information to the user on an output 

device . 



BRIEF DESCRIPTION OF THE DRAWINGS 



The features of the present invention will best be 
understood from a detailed description of the invention and a 
preferred embodiment thereof selected for the purposes of 
illustration and shown in the accompanying drawings in which: 

FIG. 1 illustrates a diagram of a GPS based exercise and 
training monitoring device in accordance with the present 
invention; 

FIG. 2 illustrates a plan view of a display device of the 
GPS based exercise and training monitoring device; 

FIG. 3 illustrates a plan view of the display device 
including a time and speed readout; 

FIG. 4 illustrates a plan view of the display device 
including a speed and distance readout; 

FIG. 5 illustrates a plan view of the GPS based exercise 
and training monitoring device connected to a Personal Compute 
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FIG. 6 illustrates a diagram of a mode selection and a data 
entry and display flowchart; 

FIG. 7 illustrates a perspective view of a user interacting 
with a kiosk apparatus; and 
5 FIG. 8 illustrates a table of calories expended during 

various activities . 

DETAILED DESCRIPTION OF THE INVENTION 

Although certain preferred embodiments of the present 
invention will be shown and described in detail, it should be 

10 understood that various changes and modifications may be made 
without departing from the scope of the appended claims. The 
scope of the present invention will in no way be limited to the 
number of constituting components, the materials thereof, the 
shapes thereof, the relative arrangement thereof, etc., which 

15 are disclosed simply as an example of the preferred embodiment. 
The features and advantages of the present invention are 
illustrated in detail in the accompanying drawings, wherein like 
reference numerals refer to like elements throughout the 
drawings. Although the drawings are intended to illustrate the 

2 0 present invention, the drawings are not necessarily drawn to 
scale . 

FIG. 1 illustrates a diagram of a GPS based exercise and 
training monitoring device 10 in accordance with the present 
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invention. The GPS based exercise and training monitoring 
device 10 includes an antenna 12, a GPS primary receiver 14, a 
microprocessor 16, an output device 18, a memory device 20, an 
audio device 22, an exercise control mode input device 24, an 
5 input data port 26, a body condition sensor 27, an atmospheric 

condition sensor 82, and a PC link 32. The GPS primary receiver 
14 receives signals through the antenna 12 from a network of 
satellites (not shown) . Each satellite acts as a reference 
point for the GPS primary receiver 14. The location for each 

10 satellite is well known. By measuring the travel time of 
signals transmitted from each satellite, the primary GPS 
receiver 14 on the ground can determine its distance from each 
satellite. To calculate its distance to the satellite, the GPS 
primary receiver 14 transfers the travel time information to the 

15 microprocessor 16. To determine the distance to a satellite, 

the microprocessor 16 multiplies the travel time by the speed of 
light. Using distance measurements from a plurality of 
satellites, the microprocessor 16 may calculate the location, 
course and speed of movement of the GPS primary receiver 14 . 

2 0 The location may include the latitude, longitude, and altitude 
of the GPS primary receiver. The location may be determined 
within about 100 meters. 

Currently, this low accuracy is the result of errors that 
result from various sources. For example, satellite errors, 

25 atmospheric delay, multipath errors, receiver errors, and 
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selective availability errors cause the low locational accuracy. 
Satellite errors may be the result of satellite positional 
inaccuracies. Also, errors in the satellite time keeping clock 
may lead to inaccuracies in the satellite position measurements. 
5 Location calculations are based on the assumption that the radio 
signals travel at the speed of light in a vacuum, however, 
delays may occur as the radio signal passes through the 
atmosphere. These atmospheric delays may be caused by charged 
particles in the ionosphere. Reflection of the GPS signal off 

10 local obstructions may cause direct and reflected signals to 
arrive at the antenna 12 at different times. These delayed 
signals may interfere with the direct signal and cause location 
calculation inaccuracies. The GPS primary receiver 14 errors 
may be caused by internal noise or clock inaccuracy. Selective 

15 Availability (SA) errors are intentional errors generated by an 
agency such as the U.S. Department of Defense. The idea behind 
Selective Availability errors is to ensure that no hostile force 
turns the locational accuracy against the U.S. or its allies. 
Under Selective Availability, intentional noise is introduced 

20 into the GPS satellite clock to reduce their accuracy. 

Additionally, the satellites may be given slightly erroneous 
orbital data which is transmitted to the GPS primary receiver 14 
and results in further locational calculation error. 

In order to overcome the locational inaccuracies, a 

25 differential GPS system is incorporated that cancels out most of 
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the inaccuracies mentioned above. The differential GPS system 
includes a GPS stationary reference receiver 2 8 that is placed 
at a fixed known location. The GPS stationary reference 
receiver 2 8 includes an antenna 3 0 for receiving signals from 
5 the GPS satellites and for sending signals to the GPS primary 
receiver 14. Since the GPS stationary reference receiver 28 
knows where the GPS satellites are supposed to be in space, and 
it knows exactly where it is, it can compute a theoretical 
distance between itself and each satellite. It divides that 

10 distance by the speed of light and gets a time. This time is 

how long the signals should have taken to reach it. It compares 
the theoretical time with the actual time. Any difference is 
the error or delay in the satellite signal. Next, the 
stationary reference GPS receiver 28 gives this error 

15 information to the roving GPS primary receiver 14 so that roving 
GPS primary receiver 14 can correct its measurements. Using 
differential GPS, the accuracy of the location of the GPS 
primary receiver 14 can be within about 3 to 5 meters. 

The GPS primary receiver 14 and the GPS stationary 

2 0 reference receiver 2 8 transmit time, location, and altitude 
information to the microprocessor 16. The microprocessor 16 
uses the data from the GPS primary receiver 14 and the GPS 
stationary reference receiver 2 8 to calculate the location and 
altitude of the user. The microprocessor 16 may calculate a 

25 speed, a trajectory, an acceleration, a change in elevation, a 
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total distance traveled, and a calorie loss for the user. 

The input data port 26 transfers data from the body 
condition sensor 27, the atmospheric condition sensor 82, and 
from the exercise control mode input device 24 to the 
5 microprocessor 16. The body condition sensor 27 may include any 
suitable measurement device, e.g., heart rate, blood pressure, 
pulse rate, carbon dioxide levels, etc. The atmospheric 
condition sensor 82 may include any suitable measurement device, 
e.g., air temperature, humidity, atomospheric pressure, etc. 

10 A PC link 32 as illustrated in FIG. 1 connects the 

microprocessor 16 with a PC (personal computer) host computer 
34. The PC link 32 may transfer data from the microprocessor 16 
to the PC host computer 34 and may transfer data from the PC 
host computer 34 to the microprocessor 16. 

15 FIG. 2 illustrates the exercise control mode input device 

24 including buttons 36, 38, 40, and 42. The exercise control 
mode input device 24 is mounted on a housing 44. Data entered 
using the exercise control mode input device 24 is sent from the 
exercise control mode input device 24 through the input data 

20 port 26 to the microprocessor 16. The housing 44 encloses the 
antenna 12, the GPS primary receiver 14, the microprocessor 16, 
the memory device 20, the input data port 26, and the audio 
device 22. The PC link 28 is attached to a connector 48 located 
on the side 46 of the housing 44. The connector 48 is connected 

25 to the microprocessor 16. 
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The output device 18 is attached to the housing 44. The 
output device 18 may include any suitable display device, e.g., 
screen, liquid crystal display, etc. The output device 18 may 
provide readings to the user, for example, time, speed, 
5 distance, calories expended, and calories expended per minute. 
Additionally, the output device 18 may include an arrow that 
will display and continuously point towards a predetermined 
location. The predetermined location may be entered by the 
user. For example, the predetermined location may be the 

10 location of the user's home. Then the arrow will continuously 
point toward the user's home. The user may travel in the 
direction of the arrow to return home. The housing 44 may be 
attached to the user's body in locations such as a wrist, a 
belt, or on an arm. The microprocessor 16 receives location 

15 information from the GPS primary receiver 14 and the GPS 

stationary reference receiver 28 and calculates the user's 
location, speed and altitude. The locational information is 
typically, measured in about 1 second intervals of time. The 
locational, altitude, and time information is stored in the 

20 memory device 20. Additional information, for example, the 

user's age, weight, gender, height, heart rate, blood pressure, 
carbon dioxide levels, etc. may be stored in the memory device 
20. The information stored in the memory device 20 may be used 
to calculate the calories expended during a set of exercises. 

2 5 The calculations may be performed using the microprocessor 16 or 
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using the PC host computer 34. When using the PC host computer 
34, the information located in the memory device 20 is 
transferred through the microprocessor 16 and through the PC 
link 32 to the PC host computer 34. 
5 FIG. 3 illustrates the output device 18 providing a time 

and speed reading to the user. The exercise control mode input 
device 24 may include the ^^mode" button 3 6 which allows the user 
to select a mode 50 (FIG. 6) . The ^^enter'' button 38 allows the 
user to enter a selected mode 50. The ^^up" button 40 allows the 

10 user to scroll in an upward direction through the mode 50. The 
"down" button 42 allows the user to scroll in a downward 
direction through the mode 50. FIG. 4 illustrates the output 
device 18 providing the user a reading of speed and distance 
traveled during exercise. 

15 FIG. 5 illustrates the GPS based exercise and training 

monitoring device 10 including the PC link 32 connection between 
the microprocessor 16 and the PC host computer 34. The PC link 
32 connects to the microprocessor 16 through the connector 48. 
The output device 18 indicates that the user may press the 

20 ''enter'' button 3 8 to start the transfer of data from the memory 
device 2 0 through the microprocessor 16 to the PC host computer 
34 . 

FIG. 6 illustrates a diagram of a mode selection 50 and a 
data entry and display 62 flowchart. The mode selection 50 may 
25 include an activity 52, an exercise 54, a set physical 
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parameters 56, a PC link 58, and an other data 60 selection. 
Pressing the ^^mode" button 3 6 repeatedly scrolls through the 
activity 52, exercise 54, set physical parameters 56, PC link 
58, and other data 60 selection. When the activity 52 mode is 
5 selected, the user may press the ^^up" button 40 or the "down" 
button 42 to scroll upward or downward through the activities, 
respectively. The activity 52 includes a running 52A, a bicycle 
52B, a walking 52C, a swimming 52D, a skating 52E, a rowing 52F, 
and a none 52G selection. 
10 FIG. 8 illustrates a table of calories expended during 

various physical activities. These values may be used by the 
microprocessor 16 to calculate calories expended during exercise 
activities . 

The mode selection 50 for exercise 54 may include a start 
15 54A, a stop 54B, and a reset 54C selection. When the exercise 
54 mode is selected, the user may press the "up" button 40 or 
the "down" button 42 to scroll upward or downward through the 
exercise 54 selections, respectively. After selecting a start 
54A function, the user may press the "enter" button 38 to start 
20 the data gathering process in the microprocessor 16. 

Additionally, the output device 18 is activated to display 64 
information such as time. The user may press the "enter" button 
3 8 or the "mode" button 3 6 to exit the data entry and display 62 
and to return to the mode selection 50. After selecting the 
2 5 Stop 54B function, the user may press the "enter" button 3 8 to 
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stop the data gathering process in the microprocessor 16. 
Additionally, the output device 18 is activated to display 
information such as distance traveled. The user may press the 
'"enter" button 3 8 or the '"mode'' button 3 6 to exit the data entry 
5 and display 62 and to return to the mode selection 50. 

After selecting the reset 54C function, the user may press 
the '"enter" button 3 8 to reset the microprocessor 16 and to 
reset the output device 18 to display a zero value. The user 
may press the "enter" button 3 8 or the "mode" button 3 6 to exit 
10 the data entry and display 62 and to return to the mode 
selection 50 . 

The mode selection 50 for set physical parameters 56 may 
include a weight 56A, a height 56B, an age 56C, a gender 56D, a 
units 56E, a sound 56F, and an audible feedback mode selection 

15 56G. When the set physical parameters 56 mode is selected, the 
user presses the '"up" button 4 0 or the "down" button 42 to 
scroll upward or downward through the set physical parameter 56 
selections, respectively. When the weight 56A is selected, the 
user may press the "enter" button 3 8 to activate the output 

20 device 18 which indicates an "enter weight" display 66A. Next, 
the user may press the "up" button 4 0 or the "down" button 42 to 
select a value for the user's weight. Then the user may press 
the "enter" button 3 8 or the "mode" button 3 6 to exit the data 
entry and display 62 and to return to the mode selection 50. 

25 When the height 56B is selected, the user presses the 
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''enter" button 38 to activate the output device 18 which 
indicates an ''enter height" display 66B. Next, the user may 
press the ^'up" button 4 0 or the "down" button 42 to select a 
value for the user's height. Then the user may press the 
5 "enter" button 3 8 or the "mode" button 3 6 to exit the data entry 
and display 62 to return to the mode selection 50. 

When the age 56C is selected, the user presses the "enter" 
button 3 8 to activate the output device 18 which indicates an 
"enter age" display 66C. Next, the user may press the "up" 

10 button 4 0 or the "down" button 42 to select a value for the 

user's age. Then the user may press the "enter" button 3 8 or 
the "mode" button 3 6 to exit the data entry and display 62 to 
return to the mode selection 50. 

When the gender 56D is selected, the user may press the 

15 "enter" button 3 8 to activate the output device 18 which 

indicates a "choose gender" display 66D. Next, the user may 
press the "up" button 4 0 or the "down" button 42 to select the 
gender (male, or female) of the user. Then the user may press 
the "enter" button 3 8 or the "mode" button 3 6 to exit the data 

20 entry and display 62 to return to the mode selection 50. 

When the units 56E is selected, the user may press the 
"enter" button 3 8 to activate the output device 18 which 
indicates a "chooses miles or meters" display 66E. Next, the 
user may press the "up" button 4 0 or the "down" button 42 to 

25 select miles or meters for displaying distances. Then the user 
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may press the ^^enter" button 3 8 or the ^^mode" button 3 6 to exit 
the data entry and display 62 to return to the mode selection 
50. 

When the sound 56E is selected, the user may press the 
5 '"enter" button 3 8 to activate the output device 18 which 

indicates a '"turn on or off" display 66F. Next, the user may 
press the '"up" button 4 0 or the ""down" button 42 to turn on or 
to turn off the audio device 22. Then the user may press the 
""enter" button 3 8 or the "^mode" button 3 6 to exit the data entry 

10 and display 62 to return to the mode selection 50. 

When the audible feedback mode 56G is selected, the user 
may press the ""enter" button 3 8 to activate the output device 18 
which indicates a ""choose sound mode" display 6 6G. Next, the 
user may press the ""up" button 4 0 or the ""down" button 42 to 

15 choose from any suitable sound mode, e.g., pacing, mileage, etc. 
For example, during pacing, the audio device 22 may generate a 
tone for a selected number of paces. For mileage, the audio 
device 22 may generate a tone for each increment of distance 
traveled (e.g., mile, kilometer, etc.). Additionally, the GPS 

2 0 based exercise and training monitoring device 10 may include a 
timer mode. The timer mode may include a count down timer that 
may display on the display device 18 the time remaining in an 
exercise mode. Also, the audio device 22 may generate a tone 
when the count down timer reading reaches zero. The steps of an 

25 exercise program may be displayed on the display device 18. 
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This allows the user to monitor progress during the exercise 
program. The audio device 22 may also generate a tone at the 
completion of each step of the exercise program. The user may 
press the ''enter" button 3 8 or the ''mode" button 3 6 to exit the 
5 data entry and display 62 to return to the mode selection 50. 

When the PC link 58 mode is selected, the user may press 
the "up" button 4 0 or the "down" button 42 to scroll upward or 
downward to select the download human data 5 8A or the upload 
exercise data 58B data. When the download human data 58A is 

10 selected, the user presses the "enter" button 38 to activate the 
output device 18 and to start the transfer of data from the PC 
host computer 34 to the microprocessor 16 through the PC link 
32. The output device 18 displays the transfer status 68, e.g., 
starting transfer, transfer in progress, transfer complete, etc. 

15 The data from the PC host computer 34 may include parameters, 

e.g., weight, height, age, gender, etc. The user may press the 
"enter'' button 3 8 or the "mode" button 3 6 to exit the data entry 
and display 62 to return to the mode selection 50. 

When the upload exercise data 58B is selected, the user 

2 0 presses the "enter" button 3 8 to activate the output device 18 
and to start the transfer of data from the microprocessor 16 
through the PC link 32. The output device 18 indicates the 
transfer status 68, e.g., starting transfer, transfer in 
progress, transfer complete, etc. The user may press the 

2 5 "enter" button 3 8 or the "mode" button 3 6 to exit the data entry 
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and display 62 to return to the mode selection 50. 

When the other data 60 mode is selected, the user may press 
the ''up" button 4 0 or the ''down" button 42 to select a display 
and use temperature 60A or a display and use humidity 60B mode. 
5 When the display and use temperature 60A is selected, the user 
may press the ''enter'' button 3 8 to activate the output device 
18. The output device 18 may then display an ambient 
temperature 70A of the air surrounding the user. The user may 
press the "enter" button 3 8 or the "mode" button 3 6 to exit the 

10 data entry and display 62 to return to the mode selection 50. 

When the display and use humidity 60B is selected, the user 
may press the "enter" button 3 8 to activate the output device 
18. The output device 18 may then display a humidity level 70B 
of the air surrounding the user. The user may press the "enter" 

15 button 38 or the "mode" button 3 6 to exit the data entry and 
display 62 to return to the mode selection 50. 

FIG. 7 illustrates a perspective view of a user interacting 
with a kiosk apparatus 72 . The kiosk apparatus 72 includes the 
PC host computer 34. The PC host computer 34 includes a display 

20 screen 74. When the user finishes an exercise set, the 

microprocessor 16 located within the housing 44 of the GPS based 
exercise and training monitoring device 10 is connected by the 
PC link 32 to the PC host computer 34. The informational data 
contained in the memory device 2 0 is uploaded through the 

25 microprocessor 16, through the PC link 32, and to the PC host 
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computer 34 . The PC host computer 34 performs calculations 
using the informational data. The display screen 74 allows the 
user to observe exercise information. The information may be 
presented in the form of tables or graphs on the display screen 
5 74. The graphs may be two or three dimensional. For example, 
the path of an exercise route may be graphed including altitude 
changes. Gradients along the displayed path may be shown, 
indicating rate of calorie loss. Additionally, speed and 
altitude may be displayed. The display screen 74 may also be a 

10 touch sensitive screen allowing the user to interact with PC 
host computer 34 by touching selected areas of the display 
screen 74. The user may enter other exercise data into the PC 
host computer 3 4 into a user's database. The user may interact 
with the PC host computer 34 to develop another exercise 

15 program. The user's database may be updated after each exercise 
set and training information may be printed out on a hard copy 
device 76 located in the kiosk apparatus 72. The user's health 
and exercise progress may be monitored for a first set of 
exercises performed. Based on the calories expended during the 

20 first set of exercises, a second set of exercises may be 

recommended to the user. The second set of exercises may be 
downloaded from the PC host computer 34 through the PC link 32 
to the GPS based exercise and training monitoring device 10, 

The PC link 32 may also transfer programming instructions 

2 5 from the PC host computer 34 to the GPS based exercise and 
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training monitoring device 10. These programming instructions 
allows a software program controlling the microprocessor 16 to 
be upgraded or modified. 

The PC link 32 may also include any suitable wireless link 
5 (e.g., radio, infrared, etc.) between the microprocessor 16 and 
the PC host computer 34. Additionally, the PC link 32 may 
include a data transfer link through the internet. Also, the 
data from the PC host computer 34 may be transmitted through an 
internet connection 78 to a server 80 on the internet. The 

10 server 8 0 may be connected to a plurality of kiosks allowing the 
server 8 0 to monitor user exercise information from a plurality 
of locations and for a plurality of users. 

The foregoing description of the present invention has been 
presented for purposes of illustration and description. It is 

15 not intended to be exhaustive or to limit the invention to the 
precise form disclosed, and many modifications and variations 
are possible in light of the above teaching. For example, the 
GPS based exercise and training monitoring device 10 may be 
included in a Personal Digital Assistant type of computer. Such 

20 modifications and variations that may be apparent to a person 

skilled in the art are intended to be included within the scope 
of this invention as defined by the accompanying claims. 
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I /WE CLAIM: 

1 1. An apparatus comprising: 

2 a microprocessor; 

3 a body condition sensor, operatively attached for 

4 providing data to the microprocessor; 

5 a GPS receiver, operatively attached for providing 

6 data to said microprocessor; and 

7 an output device for providing data from the 

8 microprocessor. 

1 2. The apparatus of claim 1, further including a memory device 

2 connected to the microprocessor for storing data. 

1 3. The apparatus of claim 1, further including a stationary 

2 reference GPS receiver for sending location correction 

3 information to the GPS receiver. 

1 4. The apparatus of claim 1, further including an audible 

2 device for signaling a user. 

1 5. The apparatus of claim 1, wherein the body condition sensor 

2 includes a heart rate sensor for measuring a heart rate of a 

3 user and a blood pressure sensor for measuring a blood pressure 

4 of the user. 
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1 6. The apparatus of claim 1, wherein the body condition sensor 

2 includes a carbon dioxide sensor for measuring a carbon dioxide 

3 level of a user. 

1 7. The apparatus of claim 1, wherein the body condition sensor 

2 includes a pulse rate sensor for measuring a pulse rate of a 

3 user. 

1 8. The apparatus of claim 1, wherein the microprocessor 

2 calculates a speed, a trajectory, an acceleration, a change of 

3 elevation, a total distance traveled, and a calorie loss for a 

4 user. 

1 9. The apparatus of claim 1, wherein a PC link connects the 

2 microprocessor with a host computer. 
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1 10, An apparatus comprising: 

2 a microprocessor; 

3 a mode for exercise control, operatively attached for 

4 providing data to the microprocessor; 

5 a GPS receiver, operatively attached for providing 

6 data to the microprocessor; and 

7 an output device for providing data from the 

8 microprocessor. 

1 11. The apparatus of claim 10, further including a memory 

2 device connected to the microprocessor for storing data. 

1 12. The apparatus of claim 10, further including a stationary 

2 reference GPS receiver for sending location correction 

3 information to the GPS receiver. 

1 13. The apparatus of claim 10, further including an audible 

2 device for signaling a user. 

1 14. The apparatus of claim 10, wherein the mode for exercise 

2 control includes a mode of user activity. 

1 15. The apparatus of claim 14, wherein the mode of user 

2 activity is selected from the group consisting of: running, 

3 bicycling, walking, swimming, skating, and rowing. 
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1 16. The apparatus of claim 10, wherein the mode for exercise 

2 control is selected from the group consisting of: weight, 

3 height, age, and gender information about a user. 

1 17. The apparatus of claim 10, wherein the mode for exercise 

2 control includes a starting, stopping, and resetting selection. 

1 18. The apparatus of claim 10, wherein the mode for exercise 

2 control includes a mode for setting physical parameters. 

1 19. The apparatus of claim 18, wherein the mode for setting 

2 physical parameters is selected from the group consisting of: a 

3 weight, a height, an age, a gender, a distance unit, a sound, 

4 and an audible feedback mode. 

1 20. The apparatus of claim 19, wherein the sound from the 

2 audible device is selectively turned on or off. 

1 21. The apparatus of claim 18, wherein the audio feedback mode 

2 selects, a pacing, or a mileage mode. 

1 22. The apparatus of claim 19, wherein the distance unit is 

2 miles or kilometers. 
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1 23. The apparatus of claim 18, wherein the exercise control 

2 mode input device is selected from the group consisting of: a 

3 mode button, an enter button, an upward scroll button, and a 

4 downward scroll button. 

1 24. The apparatus of claim 10, wherein the mode of exercise 

2 control includes selecting a temperature and a humidity reading. 

1 25. The apparatus of claim 10, wherein a PC link connects the 

2 microprocessor with a host computer. 

1 26. The apparatus of claim 25, wherein the PC link includes 

2 downloading human data from the host computer to the 

3 microprocessor and uploading exercise data from the 

4 microprocessor to the host computer. 

1 27. The apparatus of claim 26, wherein the downloading human 

2 data from the host computer to the microprocessor includes at 

3 least one of a weight, a height, an age, and a gender. 

1 28. The apparatus of claim 26, wherein the uploading of 

2 exercise data from the microprocessor to the host computer 

3 includes a first set of exercises performed and the host 

4 computer further includes outputting a second set of exercises 

5 to be performed by a user. 
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1 29. The apparatus of claim 25, wherein the PC link includes a 

2 radio frequency connection. 

1 30. The apparatus of claim 25, wherein the PC link includes an 

2 infrared connection . 

1 31. The apparatus of claim 25, wherein the PC link includes an 

2 internet connection. 

1 32. The apparatus of claim 24, wherein the host computer is 

2 located in a kiosk. 

1 33. The apparatus of claim 25, wherein the host computer is a 

2 personal computer. 

1 34, The apparatus of claim 10, wherein the data from the GPS 

2 receiver includes at least one of a time, a location, and an 

3 altitude information. 

1 35. The apparatus of claim 34, wherein the time, the location 

2 and the altitude information is selectively displayed on the 

3 output device. 



1 36. The apparatus of claim 10, wherein the microprocessor 

2 calculates at least one of a speed, a trajectory, an 
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acceleration, a change of elevation, a total distance traveled, 
and a calorie loss for a user. 
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1 37. An apparatus comprising: 

2 a microprocessor; 

3 an atmospheric condition sensor, operatively attached 

4 for providing data to the microprocessor; 

5 a GPS receiver, operatively attached for providing 

6 data to the microprocessor; and 

7 an output device for providing data from the 

8 microprocessor. 

1 38. The apparatus of claim 37, further including a memory 

2 device connected to the microprocessor for storing data. 

1 39. The apparatus of claim 37, further including a stationary 

2 reference GPS receiver for sending location correction 

3 information to the GPS receiver. 

1 40- The apparatus of claim 37, further including an audible 

2 device for signaling a user. 

1 41. The apparatus of claim 37, wherein the microprocessor 

2 calculates at least one of a speed, a trajectory, an 

3 acceleration, a change of elevation, a total distance traveled, 

4 and a calorie loss for a user. 
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1 42. The apparatus of claim 37, wherein the atmospheric 

2 condition sensor includes a temperature sensor. 



1 43. The apparatus of claim 37, wherein the atmospheric 

2 condition sensor includes a humidity sensor. 



1 



2 



44. The apparatus of claim 37, wherein the atmospheric 
condition sensor includes an atmospheric pressure sensor. 
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1 45. A method comprising the steps of: 

2 providing an exercise and training monitoring device 

3 operatively attached to a GPS system; 

4 attaching the exercise and training monitoring device 

5 to a user; 

6 inputting locational movement data of the user from 

7 the GPS in the exercise and training monitoring device; 

8 inputting body condition data to the exercise and 

9 training monitoring device; and 

10 displaying information to the user on an output 

11 device. 

1 46. The method of claim 45, wherein the body condition data is 

2 selected from the group consisting of: a heart rate, a blood 

3 pressure, a pulse rate, and a carbon dioxide level. 

1 47. The method of claim 45, further including the step of 

2 providing a mode for exercise control in the exercising and 

3 training monitoring device. 

1 48. The method of claim 47, wherein the mode for exercise 

2 control is selected from the group consisting of: running, 

3 bicycling, walking, swimming, skating, and rowing. 



1 49. The method of claim 47, wherein the mode for exercise 



wo 01/41879 PCT/USOO/33109 

30 

2 control, is selected from the group consisting of: weight, 

3 height, age, and gender information about the user. 

1 50. The method of claim 45, further including the step of 

2 providing an atmospheric condition sensor operatively attached 

3 to the exercise and training monitoring device. 

1 51. The method of claim 50, wherein the atmospheric condition 

2 sensor is selected from the group consisting of: a temperature, 

3 a humidity, and an atmospheric pressure sensor. 

1 52. The method of claim 45, further including the step of 

2 calculating at least one of a speed, a trajectory, an 

3 acceleration, a change of elevation, a total distance traveled, 

4 and a calorie loss for the user. 

1 53. The method of claim 45, further including the step of 

2 providing a PC link connecting the exercise and training 

3 monitoring device to a host computer. 

1 54. The method of claim 53, wherein the PC link includes 

2 downloading human data from the host computer to the 

3 microprocessor and uploading exercise data from the 

4 microprocessor to the host computer. 
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55. The method of claim 45, wherein the exercise and training 
monitoring device further includes an audible device for 
signaling the user. 
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